T he geographic proximity to a primary stroke center is highly variable and region dependent. 1 Telestroke represents 1 approach in the treatment of stroke that holds promise to overcome the barrier of patient access to expert stroke care in areas underserved by neurologists and to increase utilization of efficacious thrombolytic therapies. 2, 3 At our institution, we have witnessed multiple fellows who graduate from our Vascular Neurology and Neurocritical Care Fellowships apply the principles acquired during their training to develop and implement a telestroke program at the institution where they join as junior faculty. Newly minted vascular neurologists may find the following approaches helpful.
Establish Support
The start-up and implementation of a new telestroke program can seem daunting. One of the first steps should be to obtain support from hospital leadership for building your program in the form of resources and financial support given the relatively high start-up cost. As a foundation, endorsement of the initiative should be acquired from the hospital departments that are most deeply invested in offering such a program including the Departments of Neurology, Radiology, and Neurosurgery, and less often Anesthesia, Emergency Medicine, or others. When negotiating hospital support it may be useful to emphasize that the start-up costs can be offset by fee-for-service contracts with the spokes, revenue from transfers of patients who require a higher level of care, and yearly cost savings within the network. Additional funding can also be obtained in the form of grants at the federal (eg, USDA or NIH), state, or foundation levels to supplement the budget. Once approval and interest have been identified, the communication of the goals and objectives of the telestroke program with the hospital president or their designee is essential for ensuring alignment with the hospital's broader initiatives. Obtaining the support of these individuals will be especially useful as problems arise and in navigating the logistical issues inherent in partnerships between multiple hospitals.
Define Your Model
There are different organizational models of telestroke that have been successfully used. 4 The most common and validated program method is the hub and spoke model, whereby the expert teleconsultant is affiliated with a tertiary care hospital with endovascular and neurosurgical capabilities (hub) and communicates recommendations to the bedside physician at the spoke or referring hospital. The obvious advantage of this system is that for patients requiring transfer to the hub for higher level of care, the hub-affiliated teleconsultant can rapidly mobilize resources in anticipation of patient arrival and thus expedite stroke care. An alternative model is an independent group of teleconsultants without any hub affiliations that provide recommendations to the spoke hospitals, including whether transfer to a tertiary care center is indicated. In this model, the spoke hospital is then responsible for identifying a destination hub whether higher level stroke care is required and arranging for continuity of care. An advantage of this approach is less reliance on an established group of vascular neurologists, but it may introduce less control over quality and consistency. In our opinion, the most important features for a flexible but efficient program include mobile interfaces for videoconferencing, immediate telephone availability, and videoconferencing software that can be used on personal computers or smartphones. Last, in resource-limited settings, or where start-up cost may be prohibitive, even telephone-only consultations can be useful.
Once a telestroke model has been outlined, the next step in building your program is to effectively incorporate it into the comprehensive stroke care model at your facility. As a hub hospital, this entails delineating a process map for how your facility will accept and prepare for patient transfers from spoke hospitals and should include emergency department and patient transfer protocols as well as pretransfer care recommendations. These organizational elements are dependent on the group of specialists you assemble for your telestroke team.
Building Your Team for Clinical Readiness
The most important decision you will make is a common one within applied technology, which is whether to buy or build your own program. There may be existing infrastructure for telemedicine at your site that can be adapted for use in telestroke, or you may need to start from scratch. Several for-profit companies offer the infrastructure and even the telestroke consultants to support your needs, and existing academic hospital networks have also designed their models to allow new sites to join an affiliated telestroke network.
The group of telestroke specialists that you assemble is critical for the success of your program. A committed group of stroke specialists that can provide around the clock coverage and that is large enough in size to avoid physician fatigue and burnout is mandatory. Be explicit about the case volume expectations, and make sure that if the hub team is also covering acute stroke responsibilities for the on-site care of hub patients with acute stroke, that they have a protocol to handle multiple, simultaneous consult requests. In our experience, our telestroke specialist on average can reasonably accommodate up to 12 consults per 24-hour period. Additionally, your partnership and buy in from the spoke hospital clinicians is requisite for the success of the program. At the spoke hospital, this should ideally entail a physician champion (generally with emergency medicine training), a nursing champion (to oversee the care and maintenance of the technology) and an administrator to oversee the implementation, finances, and operation of the program. If available, an on-site information technology (IT) specialist is extremely helpful. At the hub facility, a similar collection of individuals is recommended with the neurologist as champion to oversee the program and serve as the liaison between the different care teams involved in stroke patient care. If trainees will be involved with the telestroke program, ensure they are adequately trained and have the bandwidth to participate. In addition, it is helpful to set appropriate expectations for the spoke sites about the training mission of the program. Recent editorials have called for requiring telestroke training within Accreditation Counsel for Graduate Medical Education certified Vascular Neurology Fellowships. 5 The role of the individuals involved with the administrative aspects of the telestroke program cannot be overemphasized. This group will be responsible for many parts including overseeing the quality of the program, spoke hospital utilization and satisfaction, schedule and training of new telestroke team members, and the administrative burden of physician licensure and full credentialing and privileges at each spoke hospital. Having an experienced group to assist physicians in navigating these administrative aspects is important.
Defining Your Technical Standards
The underlying assumption of telestroke is that emergent stroke care can be provided remotely with the same quality as whether the evaluations were performed in-person. To achieve this aim, there is a need for efficient, high-quality telecommunications and rapid, secure data transfer to maintain quality stroke care. The technical requirements include high-quality videoconferencing capabilities that allow the teleconsultant to remotely control the spoke video camera; an access system that can rapidly be activated and used by both the hub and spoke; timeliness of the hub response; immediate access for the teleconsultant to patient data including pertinent brain imaging; and a system for medical documentation that stores the clinical encounter at both sites. These technical requirements, as well as the need for achieving a minimum technology performance standard, emphasize the importance of an experienced IT group as part of your telestroke program. All this must be accompanied by periodic training and testing to ensure that the equipment is robust and exhibits medical grade reliability.
Technology Implementation/Support
The intricate technical requirements of a telestroke program highlight the importance of establishing a strong IT support system at both the hub and spoke facilities. This can be accomplished either by having an IT specialist at both the hub and spoke or, if possible, having a central IT system at the hub that is available to the spokes for technical difficulties and can visit the sites to provide routine services and assist in establishing the program. Beyond these responsibilities, the IT group should oversee the training of new teleconsultants in using the system.
If technical difficulties are experienced during the emergent consultation, alternative, or backup protocols should also be in place. This should include a mechanism for obtaining IT support that is preferably accessible day and night. In addition, contingency plans should be prepared if technical difficulties are experienced at the spoke hospital. In our telestroke network, for example, each spoke hospital's carts are configured with a redundant, independent backup videoconferencing system that can be instantly brought online in the rare case of failure of the primary system.
Streamline Your Documentation System
The telestroke consultation should be conducted in a manner like an in-person consultation. To achieve this aim, an efficient but effective documentation system for the clinical encounter must be constructed. As providers are limited by state and federal regulations as to when they can be reimbursed for telehealth encounters, many of the standard elements of the clinical note may not be necessary. Documentation should be stroke specific and contain the major elements expected in an in-person encounter to facilitate the clinical encounter and decision-making, and communicate that record to the spoke facilities including obligatory patient identifying information, recording of the last known well or stroke onset time, and explicit statement of the rationale for or against recommendation of thrombolytic therapies. Beyond these tenants, including information on past medical therapy, alteplase dosing guidelines, and a survey of technical satisfaction with the consultation is helpful but not essential. The system should support the access to this information by the spoke site on completion of the consult so that if the patient must be transferred elsewhere, this documentation is readily available. Last, having a standardized documentation system with critical elements required in each consultation is practical for serving as a database to be used for improving clinical care.
Measures for Ongoing Quality and Outcomes
Beyond establishing a telestroke program, it is imperative that a system is in place for monitoring quality and patient outcomes. 3 This allows for problems to be identified and expediently remedied. These quality improvement activities should encompass several areas including the overall adoption and use of the technology at the different spoke hospitals; timeliness e164 Stroke
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and delays in administration of thrombolytic therapies and patient transfer; rates of technical difficulties; spoke hospital satisfaction with the telestroke service; and measures to ensure that competency is maintained at both the hub and spoke sites. These metrics can be evaluated by routine surveys of the spoke hospitals and review of data from the documentation system.
Conclusions
Telestroke represents a promising form of telemedicine that holds enormous public health ramifications to offset geographic disparities in access to stroke expertise. Building a telestroke program represents a challenge that is possible with a methodical approach. Acquire support from your hospital leadership and surround yourself with medical, technical, and administrative experts. By maintaining these guiding principles, a quality telestroke program is possible.
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